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Wartime Student Research in 


Biology 


ARTHUR H. BRYAN 


Science Department, Baltimore City College* 


Never before in the history of our 
country has research assumed such vital 


significance. In fact, the outcome of the 
war will, in all probability, be decided 
partly in research laboratories in insti- 
tutions of learning all over our country 
and those of our fighting Allies. The 
stimulus to the inquiring mind and _ re- 
search ability might well begin in our 
high schools where young enthusiastic 
science students are anxious to take their 
part in the solution of current war prob- 
lems. Particularly amongst the higher 
I.4). groups, science teachers should stim- 
ulate this inquiring tendency. 

The key to the successful classroom 
recitation particularly with the nation 
at war, is the thought-provoking ques- 
tion usually presented by the teacher. 
However. in the alert and active high 
school science classroom or laboratory, 
thought-provoking questions are just as 
likely to originate with the student. The 
class queries of science students may in- 

*The author is now in Military Service, 


Major V.C., Station Hospital, Fort Eustis, Va. 


clude questions for which there is no 
positive answer. Such questions may be 
shoved aside for future reference, con- 
signed to the waste basket, or cast into 
oblivion. The throwing aside of thought- 
provoking, pertinent questions does not 
represent the modern wartime scientific 
spirit, even in high school science courses. 
When, therefore, pertinent questions are 
asked that require some experimentation 
or original student research to solve, the 
class may make it a study group prob- 
lem; however, the course of study will 
necessarily have to be sufficiently elastic 
to permit special work. It is the opinion 
of the writer that science classes can 
make some attempt to solve problems 
that are pertinent to the lesson as de- 


sirable outcomes. 


Coup Light PHoTosy NTHESIS 


Some time ago in a biology classroom, 
we were discussing photosynthesis, or 
food manufacture in the leaf. The proj- 
ect for class discussion was to prove that 
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‘the leaf was the world’s daylight food 
factory.”’ Verification by the usual 
simple class experiments and teacher 
demonstrations proved that light was 
essential to the leaf food manufacturing 
synthetic process. Sunlight arti- 
ficial light as sources of energy in this 
amazing biological manufacturing proc- 
ess were discussed. One keenly alert 
technical student asked if photosynthesis 
could take place in the presence of cold 
light, or phosphorescence only. This 
question Was absolutely unanswerable, 
but it suggested a fascinating research 
tople. The students in the early summer 
months planted some small potted plants 
and covered them with large bell jars, 
incorporating dozens of live fireflies. The 
plants were placed in a dark cupboard 
and watered regularly. 

The experiment excited a lot of inter 
est and opened up a new line of thought. 
We found, however, that the plants 
gradually died, in spite of the light 
supplied by the fireflies; so we supposed, 
without being certain, that photosyn- 
thesis would not take place in the pres- 
ence of cold light or phosphorescence. 
This brought up a still more perplexing 
problem. ‘‘ What is the source of energy 
for the manufacturing of food in the red 
and brown algae located in the dark, 
abysmal depths of the ocean?’’ This 
submarine thought-provoking question is 
still an unanswered, but nevertheless, our 
simple experiment may have shed some 
light on the subject or at least suggested 


a field for further research and inquiry. 


Book BACTERIA 

A science class was deep in the inter- 
esting problems of public health and 
bacteriology. We were discussing the 
modes of transmission of disease. One 
student had a very dirty and grimy book 
which was evidently ten vears old. or 
more, and which must have been in use 


by successive classes. The student picked 
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up the book, looked at the filthy pages, 
and asked if there were any infectious or 
communicable disease everms on the 
pages. Obviously the teacher could not 
answer this question directly - so the class 
decided that an original research investi- 
gation indicated. The student 
visited schools, libraries, and homes al] 
over the city of Baltimore in order to 
bring the classroom pages from dirty and 
old, or over-usec books and nagazines, 
etc. The experimental pages were cut to 
a standard size, 2” « 2”, washed in water, 
and one ce. of wash water mixed with 
standard and differential bacterial eul- 
ture media. The colonies of bacteria 
which grew out were obviously those 
washed off from pages of books. This 
experiment vielded a lot of valuable sta- 
tistical data, which received recoenition 
In science publications, republications, 
and abstracts in newspapers, and science 
magazines all over the country. It was 
concluded that books were not a serious 
source of disease transmission except 
when directly exposed to persons suffer- 


Ine from respiratory droplet infections. 


CnuALK Dustr—Sore THROATS 


Some vears ago, at the old school build- 
Ing, there was an epidemic of sore throats 
amongst teachers and pupils, which was 
particularly noticeable during the winter 
months in classrooms where the ventila 
tion Was poor, windows closed and with 
the black boards used extensively. Spu- 
tum samples from students and teachers 
alike suffering from sore throats were ex- 
amined microscopically. Many particles 
of chalk, CaCO... were found mixed in 
with the cellular debris. These chalk 
dust particles undoubtedly were thrown 
off into the classroom atmosphere when 
the dusters were used on old black boards 
and probably set up mechanical throat 
irritations which broke down the endo- 
thelial throat linine thus permitting 


bacterial invasion 
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ANTISEPTIC MOUTHWASHES 


Biology groups studying the hygiene 
unit, were discussing antiseptic mouth- 
washes and toothpastes in connection 
with oral hygiene. 

There are many mouthwashes and 
toothpastes on the market, and ordinarily 
the only knowledge of their efficacy 
comes from radio or magazine advertise- 
ments. One biology student wanted to 
know if there was any method of evalu- 
ating these preparations. The class, as 
a project, worked out a system whereby 
students washed out their mouths with 
20 cc. of sterile water for one minute, 
after which one-tenth cece. of mouth-wash 
water was transferred by inoculation to 
neutral agar culture media, while in the 
liquid state, temperature from 40. to 

The plates were allowed to incubate for 
two days, after which the colonies grow- 
ing out from the mouthwash water were 
counted, classified, and the pathogens 
enumerated. Each student participating 
in the experiment made three wash plates 
in order to get a mean average of his own 
bacterial flora. 

Afterwards the participating students 
washed out their mouths with different 
antiseptic mouthwashes at various time 
intervals following the gargling. The 
intervals varied from ten minutes to 
three hours. Again the wash water was 
plated, 
counted and classified. 

The critical phase of the experiment 


incubated, and the colonies 


followed when the bacterial plates made 
before and after gargling and_ tooth- 
We deduced 


the fact that the action of mouthwashes 


brushing were compared. 


Was transient, being effective only for a 
little over an hour in reducing the mouth 
flora bacteria. The class determined, 
that frequent toothbrushing with any 
antiseptic toothpaste effectively reduced 
the mouth flora of microorganisms. We 
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also noted that cigarette smoking tem- 
porarily reduced the number of the 
mouth floral bacterial, but afterwards 
there was an apparent numerical in- 
crease in mouth germs. Incidentally, 
we found an unexpected incidence of in- 
cipient Vincent’s angina cases amongst 
student groups, suggesting the need for 
prophylactic treatment, which is signifi- 
cant in military dental hygiene. 


FAcIAL BLEMISHES 


A repulsive, pimply-faced boy started 
the next experiment by wanting to know 
why science couldn’t do something about 
clearing up the pimples and acne in ado- 
We agreed that facial 
blemishes had a_ psychological effect 


lescent youth. 


which resulted in social ostracism and 
tended to develop an inferiority complex 
This time we 
washed the faces of boys suffering from 


in infected individuals. 


acne and other skin irritations with the 
usual 20 ce. sterile water, and compiled 
statistics on the various treatments em- 
ploved by their physicians in an effort to 
ameliorate, or cure, the obnoxious con- 
dition. We made bacteriological slides 
and studied pus smears from various 
acne and pimple formations, in order to 
find out what kind of bacteria caused 
them. Positive evidence was secured 
proving that the new sulfa drugs, in the 
form of ointments, were therapeutically 
effective, if the patient soaked his face in 
hot water first, as a preliminary pro- 
cedure. Shaving with the safety razor 
held as lightly as possible and without 
exerting undue pressure reduced the ten- 
dency to pimple formation, especially 
when an after-shaving alcoholic prepara- 
tion was used. 


VALENCE BLOCKS 


In the chemistry class, with some blind 
students present, the teacher was demon- 
strating simple equations, formulae, and 


150 The American 


ionization, involving problems of valence. 
The blind 
perplexed 


students were particularly 


and unable to comprehend 
these difficult concepts in chemistry ; one 
of them remarked that if he could only 
manipulate these elements and radicals 
better formulate 
the 


that perhaps they could fit model blocks 


he eould equations. 


Their classmates made observation 


together to make formulas which all 


could understand. This started a proj- 
ect in which the students made cut-outs 
in wood or cardboard, representing the 
elements with their various valences. 


The 


comprised 


models of elements and radicals 


ceometrical figures: cireles, 


triangles and rectangles, of 


The 


squares, 


S1Zes. ceeometrical figures 


various 


CHLORINE 


Use of valene 
Illustration 


may be obtained. 


BY THE WAY 


TADPOLES are available now, for demon- 
strating circulation of blood, either in the 
tail or in the external gills. The blood flow 
may be seen on a microscope slide under low 
magnification, or projected on a sereen with 


a microprojector, 


THis YEAR More THAN Ever BEFORE, see 
that your equipment is properly stored for 
the summer. Especially, put rubber items 
in a cool, dry, dark place and metal articles 
where they will not have al chance to corrode. 
For A Practica Live demonstration of 
concealing coloration, put a few small cray 
fish in an aquarium with the bottom covered 
with irregularly arranged  algae-covered 


rocks, 


blocks to show how hydrochloric acid reacts w 


by courtesy of Chicago Apparatus Company, 
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earried a varying number of arms which 
were used to differentiate positive and 
The 
blind 
colored red and blue to represent litmus 
By fit- 


tine these blocks together, we were able 


negative ionization. blocks were 


braille labeled for students, and 


reaction for the seeing students. 


to construct formulas and equations, in- 
cluding even some simple organic for- 
mulas. These blocks were labeled, per- 
fected, and patented; and are on the 
market today as a device for teaching 
the fundamentals of chemistry. These 
blocks are finding their way into training 
schools in the Army chemical warfare 
service where enlisted personnel are 
taught through short practical courses 


the fundamentals of chemistry. 


CHLORINE 


th sodium hvdroxid and with zine. 
Blocks 


from whom sets of the Bryan Valence 


TAPE makes an excel 
lent protective cover for labels on 
slides Dirt does not stick to its surface and 
the labels retain their clean new appearance 
indefinitely. If issued in 
sets, number them in India ink before apply 
ing the transparent tape. 


SCOTCH CELLULOS!I 


Microscope 


slides are to be 


Try MercuroCHROME, iodine, colored ink, 
bluing, or cake coloring if you want to make 
microscope slides and do not have or cannot 
alford to buy the regular biological stains. 


Copies Or What is Good Teaching im 
Biology, by John Paul Givler, Woman’s Col 
lege of The University of North Carolina, are 
available to teachers, without cost, by ad 
dressing: 

General Biological Supply House 
761-763 East 69th Place 
Chieago 37, Illinois 


— 
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Growth-Regulating Substances 


in Plants 


SISTER MARY DE LOURDES. B.V.M. 


Saint Mary’s High School, Chicago, Illinois 


Modern science is acquainted with 
about fifty substances which will regu- 
late growth. Some of these accelerate 
erowth, some retard it, while some initi- 
ate the formation of organs, or produce 
abnormalities. This paper will be con- 
cerned with chemicals that are easily 
secured commercially, have been tested 
rather rigidly, so that their results can 
be predicted, and their effects be pro- 
duced with a certain measure of prompt- 
ness. | shall not attempt to describe 
them as ‘‘vitamins’’ or ‘‘hormones,’’ as 
these terms have not been precisely de- 
fined. It is not within the scope of this 
paper to go into the exaet physiological 
action of these substances. They will be 
described in terms of final results. 

Found to be most useful in promoting 
plant growth are several weak acids, 
indolcacetic, indolebutyric, indoleproapi- 
onic, naphthaleneacetic, and phenyl- 
acetic acids, and naphthalene acetamide. 
Extremely important is the vitamin B 
complex. Colchicine also may be men- 
tioned. 

The aurins were the first of the growth 
regulators to be identified. This name 
‘auxin’? has been applied to the whole 
group of growth-regulating substances 
although it might better be limited to 
auxin a (auxentriodic acid) and auxin b 
(auxenalonic acid) produced by the 
higher plants, and heteroauxin (indole- 
acetic acid) produced by bacteria and 
molds in metabolism. The effects pro- 
duced by the auxins are somewhat simi- 
lar. Hleteroauxin was found to be the 


most active, and it is its synthetic equiva- 
lent, indoleacetic acid, which is available 
commercially, 

Indoleacetic acid when applied exter- 
nally initiates the formation of roots, 
causes cell elongation and general 
growth, forms lateral roots, and lessens 
the tendency to bend—‘‘a tropism.’’ 

Indolebutyric acid induces rooting of 
cuttings and considerably shortens the 
time required to form these roots. It is 
also used in seed treatment, and spray- 
ing of foliage to promote acceleration of 
erowth. 

For those interested on a larger scale 
in gardening and farming, naphthalene 
acetic acid will serve as a *‘stop and go’”’ 
chemical to halt blooming of orchards, 
prevent winter potatoes from sprouting, 
cause fruit to set without pollination, 
prevent premature dropping of apples, 
and make seeds lie dormant or send out 
sprouts. 

Naphthalene acetamide has speeded up 
root formation, induced growth of seed- 
less fruits, caused stems to grow stiff and 
woody, and restrained flower buds from 
opening until danger from frost was 
past. 

Vitamin B wives a general acceleration 
of plant growth. It is especially effee- 
tive in rooting of cuttings, transplanting 
of woody plants, reinvigorating sick and 
stragely plants, and in producing larger 
and healthier plants. 

Colchicine is not classed as a hormone 
but it has played a part in plant genetics. 
All the other chemicals act on the cyto- 
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plasm to increase or inhibit growth, 
whereas colchicine acts on the chromo- 
somes, inducing the doubling of the num- 
ber of chromosomes in cells, a condition 
referred to as polyploidy. This doubling 
induces mutations and produces bigger 
and brighter flowers in many of our com- 
mon garden varieties such as marigolds, 
shapdragons, zinnias, and the like. 

Colchicine when applied to induce 
polyploidy is confined mostly to vegeta- 
tive growing points and may be used in 
the treatment of seeds, seedlings, erow- 
ing shoots and buds, bulbs and corms. 
The seeds and seedlings are totally im- 
mersed in a weak solution of colchicine ; 
shoots and buds are treated by brushing 
or placing a drop or two of the solution 
over the exposed tips; bulbs and corms 
have the colchicine introduced into the 
growing regions by a hypodermic needle. 
Because of the poisonous nature of 
colchicine, great care must be taken in 
its use. In facet, the manufacturer’s di- 
rections should be studied carefully for 
all the chemicals used in plant growth. 

These chemicals Mav be used in the 
following ways: 

1. By applying the regulator as a 
fluid to the soil. 
2. By rubbing it as a salve on the 
stem for root stimulation, 
3. By spraying it as an emulsion on 
the leaves. 

4. By soaking seeds, leaves, stems, 

or roots in the chemical. 
A method particularly useful for 
treating greenhouse plants consists of 
fumigating the house by vaporizing the 
powder. 

The substances used to regulate 
growth may be obtained from chemical 
supply houses or from yvour pharmacist. 
Turtox and other biological supply 
houses offer them in various forms for 
school use. The UNrrep States Depart- 


MENT OF AGRICULTURE in its publication 
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Teacher 
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on Plant-Growth Regulators vives a de- 
tailed account of how to prepare and 
Although the 


bulletin specializes in the rooting of 


apply these substances. 


cuttings and methods of treating them. 
there are many classroom experiments 
that are interesting and show amazing 
results. 

Cuttings for school gardens need only 
to be dipped into the root-forming sub- 
stance before planting, and by means 
of untreated specimens a comparison of 
results can be made on the speeding up 
of roots. Greenhouses are using this 
routinely, 

Roots can be induced to grow on soft 
green stems of begonia, coleus, and 
Christmas cactus by applying a. salve 
containing a root-forming hormone, as a 
ring around the stem and close to a node. 
The cut is made just below the rine in 
about two or three weeks, when roots 
have probably appeared and then the 
cutting is placed in another pot to con- 
tinue growth. 

Bulbs have reacted to hormone treat- 
ment by shortening the blossoming time 
as well as by increasing the size of the 
blooms. <A set-up of test and control 
bulbs makes an effective experiment. 

Seed germination is another suitable 
experiment The seeds are dusted with 
a hormone powder and the time for ger- 
mination is carefully watched and com- 
pared with that of untreated seeds. to 
see the effect of chemicals on hastening 
vermination, 

With the intense interest of Victory 
Gardens now in vogue, the results of 
school experiments may be taken to the 
community garden or farm. Some may 
be interested enough to plant sections 
with treated seed and others with un- 
treated seeds or cuttings. 

Different commercial growth promot- 
ing substances may be used to determine 
the relative merits of each. Vitamin B 
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Department of Conservation. 


Weedy shoals provide cover for spawning and furnish the feeding areas for fish. 


Photo by Indiana 


Conservation Series, Unit III 


Conservation of Fishes 


HOWARD H. MICHAUD 
North Side High School, Fort Wayne, Indiana 
(ioop FISHING 


both 


ture, depends upon good conservation. 


Good fishing, present and = fu- 
Wasted water and its accompanying loss 
of fisheries resources is too frequently 
interpreted as ‘‘water over the dam.”’ 
Fortunately, it is possible to establish a 
constructive program of fish conservation 
in our lakes and streams. 

It is of primary importance to realize 
that fish conservation must be integrated 
with all other worthwhile conservation 
practices. Aquiculture like agriculture 
depends upon improvement and proper 
management. To whatever extent is pos- 


sible, the control of environment becomes 


an important factor in all wildlife man- 
agement. Poor fish production is quite 
apparent in waters drained from poor 
agricultural land, compared to waters 
receiving drainage from rich farm lands. 
The same basic nutrients are needed by 
both land and water life. 

The productive capacity of some in- 
land water areas has been considerably 
reduced by man. Clearing of land and 


specific drainage projects have been 


partly responsible. In areas where for- 
est cover has been removed, streams be- 
come much lower during summer 
drought, and the smaller streams dry 


The 


straightening of stream channels is even 


up completely. dredging and 
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more destructive. The stream flow is 
reduced and because of its even bottom, 
very few desirable fish are produced. 

Natural lakes too are seriously affected 
by drainage. In many places shallow 
lakes have completely disappeared, while 
others have been considerably reduced in 
area by excavation of their outlets. 
More damage is done in other respects 
than is proportionate to a reduction of 
area. The littoral area of a lake is most 
productive. Where lake levels are low- 
ered several feet it is this shallow region 
nearest to the shore line which is most 
affected. The shallow zone will be much 
more limited because the steep drop off 
will be nearer the new shore line. 

Stream banks and pond edges which 
are vegetated to hold against excessive 
sloughing and erosion are beneficial to 
maximum production within a body of 
water. Turbidity is thus reduced, giv- 
ing greater production of water plants, 
fish and other aquatic life. The prin 
ciple of interrelationship is broadened 
extensively because of the resultant 
benefit to wildlife. Stream banks coy- 
ered with a mantle of luxuriant vegeta- 
tion offer to wildlife, as the raccoon, ex- 
cellent cover, abundant food and clean 
water. Wildlife is estimated to be pres- 
ent in numbers roughly proportional to 
the leneth of shore line. Adequate pro- 
tection to preserve the water border 
vegetation has become one of the most 
important management considerations, 
especially on farm ponds and artificial 
hodies of water. 

It is obvious that fish production may 
be expanded by increasing available 
water areas. Numerous ponds and lakes 
have been created in the name of flood 
control—reservoirs to store water and 
control exeessive run off. Small farm 
ponds are built to supply ample storage 
of water for stock. Abandoned quarries, 
gravel pits and strip coal mine pits are 


bodies of water which appear as an in- 
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cidental result of commercial enterprise, 
Large lakes have been produced by dam- 
ming streams to provide hydro-electric 
power. Municipal water supplies are 
frequently maintained in the form of 
artificial lakes. 

The worst enemy of artificial water 
areas is sediment. The life span of im- 
pounded waters in inversely proportional 
to the sediment deposit of the feeder 
streams. When these streams flow 
through land without a protective cover 
of vegetation, sediment fills the reservoir 


in a few decades. 


PROBLEMS OF FIsH PRODUCTION 


The basie producers in the water, as 
on the land, are the water plants—from 
the larger ‘‘ water weeds’’ to the smallest 
algae. Like farm crops, certain water 
plants seem to be more desirable in pro- 
ducing fish crops. However, it is less 
practical to attempt control of plants in 
water, as is done on the farm. 

In addition to their value in producing 
basic food, plants are beneficial to fish 
in many other ways. Larger plants re- 
duce wave action and help to hold the 
bottom. This provides greater security 
for spawning and supplies a richer bot- 
tom for insect food production. Plant 
life increases the surface upon which 
food organisms may vrow. Decaying 
plants add fertilizing materials to the 
bottom, thereby stimulating the source 
of food. Northern pike, many minnows 
and perch at times lay their eges directly 
over the vegetation, which helps keep 
them free from soft silt. Generally, 
lakes with a well-balanced quantity of 
vegetation furnish better fishing. 

The most valuable consideration of 
plant life in a body of water Is its con- 
tribution as a source of food. While the 
majority of fishes are recognized as car- 
nivorous in their food habits, there are a 
number of species known to feed directly 


on plants. The gizzard shad consumes 


¢ 
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the minute, often microscopic plant and 
animal life in the water. The stone- 
roller minnow and other members of the 
Family Cyprinidae are vegetarians to a 
Other fishes like 
bluewills may feed on a certain quantity 


considerable extent. 


of green water plants and the rainbow 
trout depends upon algae for a part of 
its regular diet. 

Our most desirable game fishes, how- 
ever, feed on small insects, their larvae, 
crustaceans and fish. Since most of these 
smaller organisms feed on plants, fishes 
are indirectly dependent upon vegeta- 
tion. A complex food chain of this sort 
means a loss of energy and nutrient ma- 
terial with each turnover. The most 
ideal produetion is naturally obtained 
using fish which, for the most part, con- 
sume plants directly. The various suck- 
ers, buffalofish and carps are examples 
which, to a considerable extent, feed 
directly on vegetation. 

The use of such fish, removing them 
systematically when grown, produces a 
maximum crop comparable to beef and 
This 


recognized in 


pork on farms of equal fertility. 
practice has long been 
Europe, where fish crop culture carried 
on extensively can be made to offer about 
the same returns as regular farming. 
Frequently the same land is used for 
both; after a large shallow pond has been 
used for fish culture for several vears, 
it is drained and planted to agricultural 
CrOps. 

Since our demand is great for sport 
fish, and they subsist primarily upon 
animal food, we must be content with 
smaller vields because the longer food 
chain means smaller produetion. — If 
the food chain is further extended we 
can expect diminished returns. Conse- 
quently, insect eaters like bluegills will 
furnish greater production than fish eat- 
ers like bass. 

The food relation of fish production, 
like agricultural stock husbandry, de- 
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pends upon two basie principles: (1) 
The number of fish maintained must be 
adjusted to the water carrying capacity. 
If too many fish are present, the water 
is overstocked and produces less than its 
potential yield, so fish are smaller and 
are not in good condition. If there are 
not enough fish present some of the avail- 
able food is wasted. (2) In the case of 
greatest production of beef on a farm, 
young animals must be used, killing them 
before they have reached maximum size. 
Similarly, fish should be taken soon after 
they are large enough to be useful to 
man, leaving as many large ones as are 
needed for breeding stock. 

Regulating fish populations is not so 
simple as maintaining farm stock. One 
criterion however, can be applied—the 
rate of growth. Investigations have 
shown that too rapid growth or too slow 
erowth results in inefficient utilization 
of food. Abundance of fish should be 
adjusted to the point of intermediate 
evrowth for maximum production. 

While maintenance of a proper bal- 
ance of food in waters is of primary im- 
portance, there are other essential fac- 
tors which are necessary to meet fish 
requirements. Chief among these are: 
1. Temperature, 2. Sufficient quantity of 
dissolved oxygen, 3. Depth, 4. Favorable 
spawning conditions, 5. Shelter, 6. Pro- 
disease and excessive 


tection against 


predation or competition, 7. Freedom 


from pollution and extreme turbidity. 


1. THE TEMPERATURE consideration varies ac- 
cording to species. Cold-water types include 
trout, whitefish and ciscoes. Northern pike 
and perch are found in warmer waters, but 
do not usually survive in lakes and streams 
further south than northern Indiana. Large- 
mouth bass, crappies, most sunfishes and 
some of the catfishes are warm water forms. 

As a rule among plants and cold-blooded 
animals an increase in the temperature of 
the environment tends to accelerate life proe- 
Warmer water, therefore, for fishes 
that are able to tolerate higher temperatures, 
ordinarily contributes to greater fish produe- 
tion. No specifie rules can be established, 


esses. 


| 
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owing to the various tolerance of different 


species and to other faetors such as the 


amount of Impurities and oxygen content of 
the water. 
2. THE Ql 


even 


ANTITY OF OXYGEN dissolved in 
under conditions of 
minute. When completely satu 
contains by weight approxi 
mately 7 to 15 parts per million, varving 
with the temperature of the water. Fishes 
lo not require oxygen in amounts 
Which are near 100 saturation. Under nor 
mal eonditions 50 to 75 saturation Is seem 
ingly sufficient to prevent mortality. Less 
than 50°, or 4 parts per million is usually 
regarded as alari Hine. 


since 


saturation is 


rated wate 


gvenerally 


reduced in cold 
fish «an live with less oxygen when 
the water is cold than when it is warm. As 
with other variable conditions the quantity 
oxygen varies with 
Trout sueeumb in water containing enough 
oxygen for bullheads. Fry may die because 
of oxygen deficiency in water which may be 
suitable for adult fish. 
quire a high content of dissolved oxygen. 
3. SUITABLE DEPTH, particularly in a large 
lake of 500 aeres or more, holds an lmipor 
tant relation to its fish carrying capacity. In 
such a lake an average depth of 10 to 20 feet 
plus an irregular shore line is better than a 
lake of much greater depth. Shallow lakes, 
if not too shallow, furnish more abundant 
food, greater weed beds for shelter and favor 
able spawning grounds. If a large lake is 
too shallow, fish are not afforded sufticient 
protection Wave action, intolerable 
variations in temperature, sudden changes In 
water level, predation and oxygen deficiency 
under ice in winter. 

Conditions of suitable depth for large 
lakes do not necessarily hold for smnaller 
bodies of water. There are numerous small 
lakes and ponds under 25 feet in average 
depth that do not experience these difficul 
ties. 

t, UNLESS ARTIFICIAL PROPAGATION is to be 
relied upon, spawning conditions must be 
adequate to insure a sufficient hatch to vield 
a given number of adults. 
must be protected against water which is too 
shallow to prevent drying of eggs and fry. 
A relativels high oxygen content and proper 


respiration Is 
weathe 


ot necessary species. 


Spaw ning beds re 


against 


Spawning heds 


temperatures fo. the specifis type ol fish con 
cerned are important. Silting from erosion, 
water currents, motor boats or other disturb 
Protection 
during the height of spawning needs to be 


detern ined for the species, Some northern 


ances are harmful to fish eves. 


seldom hecome 
about 68 F.) on the shoals for 


bluegills to spaw n. 


lakes for example, warn 
enoug 
The dates for spawning 
will vary from year to year depending upon 
the season's ten perature. The time for pro 
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tection varies tremendously with states, be- 
cause of latitude. 

». VEGETATION, which has previously been 
mentioned as a food producing agency, also 
forms the chiet natural cover for fish from 
fry to adult. Short thick bottom growths 
have particular value as hiding places for 
newly hatched fish. rushes 
and sedges with emergent leaves, or over 


Kloating leaves, 


hanging grasses along streams will furnish 
heneticial Underwater brush, logs, 
stumps and 
tvpes ol shelter. 


hanging ledges and bottom Irregularities pro- 


eover, 


boards often prove effective 


Boulders, rock slabs, over 


vide hiding places ol value ror many species. 
The deep holes Im a stream are valuable as 
places of retreat and rest tor particularly the 
larger fish. 

A good fishing stream will have alternatine 
pools and riffles, interspersed at frequent in 
tervals. The riffles, which are well livhted 
and aerated as they flow over stones, support 
a wealth of food for fish. The larger fish 
venture out of their deeper places of hiding 
to forage for minnows, darters and other or 
ganisins Which are abundant in the riffles. A 
well-balanced stream with feeding 
places near sufficient cover will generally 
support more fish than one whieh falls short 
of this combination. 

6. DISEASE CONTROL among fishes in natural 
waters on the basis of present knowledge is 
quite impracticable. Since little progress has 
been made along these lines, it is fortunate 
that disease epidemics are not common mn 
nature. That they may occur, however, was 
recently emphasized by the disastrous epl 
demie which has temporarily wiped out the 


lake Michigan smelt as a commercial fish. 
Stock planted from hatcheries should be 
healthy and free from disease. Since some 
diseases of fish are speeifie, affecting only 
one or several kinds of fish, it has been found 
desirable to build up a stock of several spe 
cies so that an epidemics affecting one species 
may not destroy the entire fish population. 

Predators are 
sirable species, like the bowtin and gar, which 
On the other hand, 
as the pike, 

likewise predaceous 
In faet, the 
of fresh water fishes are carnivorous. 


popularly defined as unde 


prey upon other fishes 
some of the desirable species 
crapples and perch are 
or even cannibalistic. 


Control measures of the past have often 
involved removal of these undesirable kinds. 
However, the destruction of predators has at 
times produced unfavorable results. It tor 
example, a population or bass or bluegills in 
a lake should tend to become over populated, 
predators mary help to adjust this condition 
The basis for removal of 
highly 
any 


predators Is a 


technical problem since there are 


biological considerations which need 


to be taken into account 


wy ~ 


Steep banks of lakes and streams need sufficient vegetative cover to prevent erosion and silting 


Photo by Indiana Department of Conservation. 


POLLUTION, 


7 Separately treated, see page 
159. 


How Mucu FIsHine? 


How much fishing can local waters 
stand? 


caught, does it mean that a body of water 


If big fish are less frequently 


is not producing at marimum efficiency? 
Are fishermen familiar with the fish pro- 
duction of nearby waters, the numbers 
of legal fish and the proportion being 
caught?) What is the mortality rate of 
legal fish? The value of such informa- 
tion in wartime needs no emphasis, since 
wartime demands offer special induce- 
ment to do more fishing for food. 

have several 


Increased fishing may 


effects on fish populations. The breeding 
stock may become so reduced that it may 
not vield an ample supply of voung by 
natural reproduction. This condition is 


called 
Increased protection for adult breeding 


popularly ‘‘over exploitation.’’ 
fish frequently has been established on 
the basis of this fear of ‘‘over exploita- 
tion.’’ Federal and state fish hatcheries 
have been called upon to supply the 
young fish presumed to have been lost 


by the taking of adult spawners. 


Recent investigations indicate that the 
amount of fishing which should be done de- 
pends upon the balance of growth rate and 
natural mortality rate. Where a fish popu- 
lation increases in weight, each year, at a 
rate which is greater than its annual mor- 
tality rate, fishing should be decreased, or the 
size limit should be increased. Thus the an- 
nual growth rate and natural mortality rate 
will tend to become more nearly balanced. 
From the standpoint of a fish harvest, a 
greater total poundage will result. It will 
pay to let the little ones grow bigger, if they 
can gain in average weight more than they 
lose in numbers. However, if natural mortal- 
itv exceeds the rate of growth, it will pay to 
catch smaller fish where a maximum pound- 
age of harvest is desired, providing there are 
always enough spawners left for adequate 
reproduction, 

It is a popular notion that too much fish- 
ing is responsible for the loss in fisheries 
resources. The propagation and stocking of 
fry and fingerlings is based partly upon this 
popular assumption. However, scientifie in- 
vestigations indicate that in some cases, espe- 
cially among the warm water sport fishes, 
“under exploitation” is sometimes the cause 
of poor fishing. 

Good fishing should not be confused 
with a good total production of fish. If 
a fish population has not been subjected 
to fishing pressure the larger fish tend to 
accumulate and form a rather large part 
of the population. When such waters 
are first fished, naturally the fishing is 
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reported as wonderful. Under increased 
fishing pressure the mortality rate of 
these adult fish is greatly accelerated and 
the abundance of the larger fish falls off 
rapidly even though this may be fully 
compensated by an increased rate of 
erowth of small fish. In this manner 
the total poundage production may be 
greater while the catch per day’s fishing 
is reported as poorer. 

Over fishing results when the annual 
catch exceeds the annual production of 
fish in a body of water. The best rate 
of fishing, for sport fishes, should coin- 
cide with maintenance of maximum pro- 
duction. This aim should not be pur- 
sued beyond the point at which the fish 
would be too small. Because the amount 
of fishing can affect both the size and 
abundance of fish, information concern 
ing these effects must be obtained from 
typical waters. The problem of fishing 
in relation to over exploitation should 
be correlated with the maintenance of a 
Efficient 


harvesting of fish is based on removal of 


maximum vield of fish crops. 


fish which have passed their age of rapid 
erowth. The cropping of fish should be 
proportionate to the capacity of fish pro- 
It is of the 


same importance as vield per acre on a 


duction in a body of water. 


farm rather than the number of acres. 
Conelusions must be based, moreover, on 
adequate statistical data by skilled inves- 
tigators who have the means at hand to 
determine the rate of growth, calculate 
the abundance of populations and ascer- 
tain the annual mortality of legal fish, 


as well as the eatch. 


THe APPROACH TO GREATER INTEREST 

Some people recently have suggested 
abandoning the exploratory phases of 
nature study, getting acquainted with 
wildlife, on the basis that proper conser- 
vation attitudes may be developed with 


out identification and life history obser- 
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vations. The danger in eliminating these 
observations is that if students or fisher- 
men do not distinguish between silver 
bass and largemouth bass or identify any 
of their life habits, an attitude about 
conservation will not benefit either spe- 
cles, 

It has been rather well recognized that 
teachers who have a broad background of 
doors, field 


courses in natural history, ecology, lim- 


experience the out of 


nology and conservation, seem to have 
much greater ability to inspire real con- 
servation activity. They find the means 
of developing an interest in exploration 
which in turn will grow into genuine con- 
servation attitudes. 

Game fish are fairly well recognized by 
anyone who enjoys fishing. Interest in 
the habits of game fishes may be aroused 
through a discussion of environmental 
factors which serve as a key to the abun- 
waters. Even 


danee of fish in local 


among the proverbial fishermen, rela- 
tively few pause to examine the contents 
of a fish’s stomach, which may serve as a 
clue not only as to its food habits but to 
the kind of bait to be used. Counting 
fish beds or eggs from gravid females 
may prompt some valuable questions on 
the problems of reproduction. ish 
scales may be sent to specialists to learn 
the age of a fish and measurements may 
be kept to correlate age and size. 

Few people, other than specialists, are 
able to identify the minnows. Because 
of their value as food to game fishes they 
are classed among the forage fishes. Lit- 
tle is known about the life histories of 
many of these small species. Instead of 
voldfish, little effort 


would be required to search local waters 


an aquarium of 


to establish an aquarium of local min- 
nows. A minnow trap, seine or dip net, 
within legal regulations, could be util 
ized to good advantage. 


Many of the requisites of fisheries 
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management could be learned through 
such an activity. A study of the oxygen 


relation, hydrogen-ion  coneentration, 
vegetation, temperature and food con- 
sumption would become a necessity for a 
successful aquarium. <All these problems 
are involved in the present practices of 
The in- 


terest in native small species should be 


skillful fisheries management. 


no less than interest in the hobby of rais- 
ing tropicals, a hobby which has become 
a sizeable business in many quarters. 
The benefits should prove more fruitful 


when related to local biology. 


POLLUTION 
The proper disposal of sewage consti- 
tutes a serious menace to publie health 


and to good fish production. Pollution 


education usually lags behind most of the 
municipal and industrial waste disposal. 
As is true with most conservation prob- 
lems, constant vigilance needs to be exer- 


cised and frequent arousal of public 


spirit is necessary to keep our local 
waters free from the damaging effects of 


pollution. 


Damage to fish results from two general] 

types of polluting agents. 
1. THE MOST COMMON KIND OF POLLUTION 
results from dumping into waters materials 
like domestie sewage, strawboard wastes, coal 
ine Wastes, organic matter from milk plants 
or slaughter houses, canning plants, sugar re- 
fining plants, tanneries and paper mills. 
These by-produets are decomposed by bae- 
teria Which bring about a depletion of dis- 
solved oxygen. If large quantities of sewage 
enter streams from a city, the oxygen content 
may be completely dissipated and fish may 
be correspondingly absent for some distance 
down stream. 

Water may beeome so putrid as to give rise 
to a problem in making it fit for drinking 
purposes where a stream supplies com- 
munity The recreational value of sueh a 
stream is enormously affected as the stream 
becomes unfit fer boating or swimming. 

2. THE SECOND TYPE OF POLLUTION develops 
from disposal of substances which are in 
themselves poisonous or detrimental. Ex- 
amples are the acid wastes that come from 
plants making powder or galvanized wire, 
phencl waste which comes from plants using 
or producing coal tar, and evanide wastes. 
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Chemical plants, steel works, oil companies, 
saw mills, mine shafts and stone mills are but 
a few of the many types of industries respon- 
sible for dumping of poisonous wastes. 

Pollution may be controlled by con- 
verting sewage into a less harmful form. 
Many municipalities have treated domes- 
tic sewage through modern sewage dis- 
posal plants which remove much of the 
organic material. Organic matter which 
is not thus removed is changed in form 
so that it is more quickly oxidized and 
lost in the stream. Even so, sewage 
effluent from large cities may reduce the 
oxygen content so that a stream may not 
support fish for some distance down 
stream. 

On the other hand, if a sewage disposal 
plant functions adequately, the sewage 
may increase the fish crop once it be- 
comes oxidized sufficiently to permit fish 
to live. Sewage, under such conditions, 
may be considered a fertilizer. 

Wastes which are directly toxic or of a 
chemical nature may seriously affect fish 
production in ways other than directly 
killing the fish. 
as barriers to fish migrations; may hin- 


Such poisons may serve 


der spawning activities; or, may deplete 
the stock of fish by’ killing fish food. 
ArtiricIAL PONDS AND LAKES 

In many places of suitable terrain, an 
inexpensive farm pond offers an excel- 
lent educational opportunity for stimu- 
lating an interest in conservation prob- 
lems and fisheries production. Fish 
production in any state may obviously be 
enhanced by increasing water areas both 
large and small. Farm pond manage- 
ment offers the agricultural landowner 
a practical project which may become as 
captivating as the aquarium is to the 
classroom, 

Briefly considered, the development of a 
program of farm pond management in- 
volves: (1) Selection of a favorable site 
which should be based upon the greatest pos- 
sible benefit to the conservation interests of 
the farm, (2) Preparing the pond for the 
kind of fish to be desired, which includes 
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planting of water vegetation and vegetating 
] 


the shore line to prevent silting, (3) Intro 
duction of the number ot species ol fish which 
may be adequately supported, (4) Continued 
regulation and control of the quantity ol 
fish, balanced in accordance with the avail 
able food supply, and (5) Fertilization to 
increase the food supply if natural food is 
Insufficient. 

In recent vears many large artificial 
bodies of water have been established 
chiefly throuel public works programs. 
Such lakes have been built both for 
recreational use and utilitarian needs. 
Rugged terrain with streams flowine 
through valleys is best adapted for dam- 
ming to create lakes of impounded wat- 
ers. Increased fishing pressure will 
likely call for further increase in ex- 


tending water areas by artificial means. 


Improve LocaL WATERS 

The most profitable advantage to be 
gained from an educational program of 
stream and lake improvement is_ to 
analyze local conditions. County and 
state maps are usually available which 
help to visualize the number and kinds 
of water areas within a given locality. 
A visit along nearby stream banks and 
lake shores will present many obvious 
problems of conservation. Stream pol- 
lution is clearly apparent in odor as well 
as in its visible effects. Muddy streams 
and rivers at flood stage are evidence of 
a distinet need for reduction in stream 
flow. 

Due to periodic floods and other 
causes, streams are often deficient in 
shelter and natural food. Various kinds 
of obstructions ineludine log deflectors, 
floating covers, tree trunks, rocks and 
dams have been used to provide shelter. 
Such methods are useful in retarding 
stream flow and increasing natural food 
since such obstacles encourage the growth 
of plant life 


Various means for the improvement 
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of lakes may also be suggested. It is 
possible to furnish increased shelter 
through the use of different type of log, 
stump and brush construction. Some 
lakes are deficient in suitable spawning 
areas as gravel beds for sunfish and bass. 
Spawning slabs have been made avail- 
able for certain forage fishes as the blunt- 
nosed and fat-headed minnows.  Hori- 
zontal tiles or kegs have been used with 
some success by catfishes for spawning. 
Control of vegetation, planting it where 
needed, and removing it where it is over- 
abundant needs to be considered in the 
work of lake improvement. 

Many other remedial measures for 
local waters could be suggested. Until 
careful study is made, based upon the 
problems of fish production as previously 
discussed, it would be unwise to attempt 
improvement without the help of expert 
counsel. It is part of the function of an 
educational program to recognize exist- 
ing circumstances and not blindly to in- 
stitute corrective measures without hav- 


ing established proof as to their efficacy. 
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Fruit and the Home Garden 


B. S. PICKETT 


Department of Horticulture, Iowa State College, Ames, Iowa 


Everybody would like to grow fruit in 
his garden, but space and skill are often 
factors which cannot be met by indi- 
vidual gardeners. The kinds and quan- 
tities of fruits, therefore, which any per- 
son can cultivate on his own property 
must be selected with reference to the 
conditions which prevail. For example, 
if a person is working a garden with a 
community group and has the space for 
only one season, he cannot grow any of 
the plants which we generally classify 
in this country as fruits. 

The ability to grow fruit in one-season 
vardens, fortunately, is not limited by 
definitions, for we have several annual 
fruits which are classified as vegetables 
that are available to one-season gar- 
deners. These include tomatoes, musk- 
melons and watermelons. Everyone of 
these vegetable fruits possesses high vita- 
min contents; all three of them are palat- 
able; all three fit into salad uses, and 
watermelons and muskmelons are among 
the most delightful of all fruits for des- 
sert purposes. 

Dr. Wm. Butler once said, ** Doubtless 
God could have made a better berry than 
the strawberry, but doubtless God never 
did.”’ The strawberry is the one fruit 
Which almost every gardener who has a 
fairly permanent location or owns his 
own plot of ground, can grow in some 
quantity and with some satisfaction. 
The strawberry can be grown from the 
Arctic Circle to the Gulf of Mexico and 
in every state from the Atlantic to the 
Pacific wherever local conditions of soil 
and moisture are reasonably favorable. 


A patch of 200 square feet will supply 


a family of four with fresh strawberries 
for at least six or eight meals. Often it 
does much better than this, leaving a 
small surplus for strawberry jam. The 
big trick in strawberry growing is to 
renew the patch every two years. 

Next to the strawberry, the grape is 
the most widely adapted of all our fruits 
and will give satisfactory results in more 
gardens than any of the others. It is 
more restricted in its climatic adaptation 
than the strawberry, but nevertheless it 
makes a good garden fruit in many 
localities in nearly all of the states. On 
account of the fact that it is grown on a 
trellis, it does not take up too much space 
for small gardens, It is good along the 
boundary fences. It fits an arbor. 
Sometimes it is even used as a house wall 
decoration. The grape is long lived and 
begins to bear good crops of fruit the 
third vear after planting. 

Sprouts from the roots of the original 
Concord vine, which must have been a 
seedling about 1845, still cover a trellis 
beside the old Ephraim Bull cottage in 
Concord, Mass. The roots of this vine 
must be almost 100 vears old at this time. 

Less widely adapted from the stand- 
point of soil and climate, but very satis- 
factory for home gardens because of 
the small size of the plants are rasp- 
berries, blackberries, currants and goose- 
berries. All of these will begin produe- 
ing in the second year after planting 
and will become increasingly productive 
during the next two vears. They are not 
as long lived as grapes, though goose- 
berries and currants will continue in 
fairly good production for periods rang- 
ing from 8 to 15 vears. 
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One nice thing about the bush and 
bramble fruits is the fact that they grow 
well under mulch. People living in town 
ean often gather large quantities of 
leaves in the fall from their own or 
neighboring lawns and simply pile them 
thickly underneath these fruits. <A foot 
or two of loose leaves can be added every 
fall and a very effective mulch gradually 
be accumulated around the plants. 

In recent vears people have come to 
enjoy the trailing types of blackberries 
and dewberries and the numerous hy- 
brids which have appeared in this group 
of fruits. Among the new varieties in 
this classification are the Loganberry, 
the Youngberry and the Boysenberry. 
All of them make excellent juices and are 
very popular for pies; many people 
enjoy them fresh. These berries should 
be regarded as semi-hardy. Moderate 
protection is enough to brine them 
through the winter” suecessfully in 
regions where raspberries and_ black- 
berries are hardy. They should be 
erown on trellises, however, and each 
year most of the old wood should be eut 
away, leaving only strong new canes to 
bear the crop. 

The fruits which the gardener covets 
most to grow are the tree fruits. These 
are the most difficult for him to POSSesS 
because they require space which he may 
not have, time for development and de- 
grees of skill in management which only 
an expert can hope to master fully. The 
difficulties in the growing of tree fruits 
in home gardens, however, should not 
stand in the way of the gardener who has 
sufficient space and interest to undertake 
their cultivation. Even if every apple 
on the 3 trees in my own backyard had 
been wormy this year, and too many of 
them were, I would still have gotten so 
much pleasure and_= satisfaction from 
having them that they would have been 


worth the while. 
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I hope the time is not far distant when 
we shall be able to grow a good many 
desirable varieties of apples on bush-like 
trees which do not take too much room 
for town gardens, but we do not now 
have the combination of skill, suitable 
understocks and varieties to promise sue- 
cess to every home evrower who under- 
takes to grow dwarf apple trees in his 
backvard. This is a field into which the 
gardener should venture for fun rather 
than with a definite assurance of good 
returns, but the pleasure of adventure in 
fruit gardening is sufficiently alluring 
that many should undertake it. 

The other leading tree fruits, aside 
from those in the citrus-growing areas, 
are peaches, pears, plums and cherries. 
Where climate permits the peach is the 
easiest of these to grow. In more severe 
climates, where peaches cannot be grown, 
there may easily be cultivated a great 
selection of plums, the varieties being 
chosen with reference to locality. 

Most amateurs would love to grow 
pears. I think this is the trickiest of all 
our tree fruits to grow, and all because 
of the fact that the pear is subject to a 
deadly disease called fire blight. There 
is no first class variety of pears which is 
immune to fire blight. If the gardener 
lives in the Great Lakes area or the 
northeast Atlantic coast he should in- 
clude this most luscious of the tree fruits 
in his collection. 

Perhaps the most difficult problen to 
solve in the growing of fruits at home is 
the control of insect and fungous pests. 
This problem is on the way to a satisfae- 
tory solution. I think there is reason to 
believe that by the time fruit trees which 
are planted during the next four or five 
years come into bearing, simplified ma- 
chinery for applying insecticides and 
fungicides will have been developed and 
more effective chemicals for the control 
of fruit pests will be on the market. 


Even with the present control measures 


} 
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many people can count on sufficiently 
effective 


quantities of satisfactory fruit. 


large 
As a 
matter of fact, it is not necessary in large 


controls to give them 


home gardens and farm orchards to have 
100‘; perfect. fruit. 

Next, in hindrances to growing fruit 
trees successfully at home, must be listed 
a combination of neglect and ignorance 
of methods of planting and growing the 
plants. More apple trees are killed by 


common field mice which girdle the 
trunks at the ground, and by rabbits 
which eat and tear the bark on the 
trunks, than by any other single cause. 
Yet the damage from both of these is 
easily prevented in home orchards by 
wrapping the trunks with paper while 
the trees are young, or with hardware 


cloth which will last for several years 


NEW YORK ASSOCIATION 
OF BIOLOGY TEACHERS 


Probably all teachers are interested in their 
own health and in the well being of their pu- 
pils. Towards this end, The New York Asso- 
of Biology Teachers has seheduled a 
series of five lecture-demonstrations on those 
diseases whose cause, prevention and cure 
should be common knowledge. Four of the 
diseases to be considered are responsible for 
most of the deaths in our environment. Some 
ot these diseases affect the upper age groups 
mainly but some of the symptoms appear 
early—even in youngsters of elementary and 
high school age. All of the leeture-demon- 
strations are given by eminent practicing spe- 
clalists and there is opportunity for ques- 
lioning, 


ciation 


The 1943-4 program is as follows: 


Oct. 2.—The Problem of Cancer 
Dr. Halsey Bagg 
Nov. 5.—The Problem of Syphilis 
Dr. William Bayard Long 
Dee. 3. The Problem of Tuhereu- 
losis 
Dr. Grant Thorburn 
The Problem of Emotional 
Disturbances of Youth 
Dr. Marion Kenworthy 
May 5.—The Problem of Certain 


Mar. 3. 
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when once it is applied. Permitting 
weeds to overgrow young trees or grass 
to compete too vigorously with the roots 
of the trees, neglect of pruning and other 
failures in cultural methods account for 
many casualties and for the slowness 
with which fruit trees often come into 
bearing. 

Home owners on farms and sizable 
town lots should grow fruits. They need 
them because of frequent shortages, par- 
ticularly at this time. They need them 
on the farm because farm families will 
not have enough unless they grow them 
at home, no matter how plantiful they 
are in the markets. Finally, all who 
vrow fruits derive a_ satisfaction and 
pleasure from doing so, which is worth as 
much to many as the nutritive value of 
the fruit itself. 


Diseases of the Circula- 
tory System 
Dr. William Goldring 
All of the lecture-demonstrations are at the 
American Museum of Natural History, Fri- 
days, at 8:00 P.M., Room 319. 
Pau. F. BranpwEIN, 
Forest Hills High School, 


Chairman Program Committee 


BLOLOGY TEACHERS CLUB 
OF SOUTHWESTERN 
PENNSYLVANIA 


SUBJECT: Tropical Diseases—T heir Relation- 
ship to the Armed Forees and Post-war 
Health in the United States. 

Dr. J. Franklin Karcher, Medical 
Lecturer, University of Pittsburgh. 

This meeting was held Monday, January 
10, 1944, at the Frick Training School, Pitts- 
burgh, Pennsylvania. Dinner and an Exeeu- 
tive Committee Meeting preceded the pro- 
gram. 

“The Club extends hearty thanks to Dr. 
Edward V. Claus for arranging the fine trip 
to the Bacteriological Laboratories of the city 
of Pittsburgh housed in the Municipal Hos- 
pital. Dr. Eisaman’s courtesy explanations 
and demonstrations made the December meet- 
ing a memorable one.” 


A SHOW-CASE DISPLAY 
Oxidation as a central idea for a show- 
case display attracted the interest of stu- 
dents and patrons of our school, 

Three one-gallon glass jars, purchased 
at ten cents each, were used for micro- 
cosms. One contained sand, snails, and 
algae from a near-by creek, together with 
a half gallon of water and a tiny gold 
fish. It was sealed shut and labeled: 
Plants release orygen, used by fish in 
oxidizing food. (A duplicate microcosm 
was placed in sunlight and alternated 
with the one in the show case every noon, 


This was to insure satisfactory results 
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even though artificial lighting was used 
in the case. ) 

Another microcosm was kept in the 
show case which was the same as its 
counterpart except that the algae were 
It was labeled: No plants—no 
The fish will not live! 


A coleus cuttine with an extensive 


omitted. 
Oorygen ! 
root system, developed in water, was 
marked: Growth—a result of the owxida- 
tion of food in plants, 

A small collection of igneous rocks 
was labeled: Fire-made rocks—a_ result 
ot rapid oxidation. 

A slice of a cork, covered with iron 
filings, was placed in a Petri dish filled 
with water. It was labeled: Rusting 
a slow form of oxidation. 

Appropriate drawings were labeled: 
An explosion (a rapid form of oxida- 


tion, and a camp fire, oridation of wood, 


Rospert C, MCCAFFERTY, 
Central Junior High School, 
Ne wark, Ohio 
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TEXTBOOKS 


BenepictT, C., KNox, WARREN 


AND STONE, GEORGE K. Life Science—A 
Bioloqgu. Maemillan, New York. 682 Pp- 
1941. $1.65. 


Literary Style: The authors have given us 
a biology which depends on the inherent in 
terest of biological topics. The title, “Life 
Science—A Biology,” although correct, seems 
not to have any special appeal to biology 
students. Facts are told in a style simple 
and direct, unembellished with startling 
phraseology intended to capture the presum 
ably lagging attention of the student. They 
have stated in the introduction: “The motiva- 
tion is not spectacular but rational, the facts 
of biology are relied upon to provide ade 
quate motivation.””. An examination of the 
text shows they have pursued this course with 
Perhaps this has brought with it a 
slight stiffness and a formal quality to the 
stvle. This might have been excluded by a 
more Trequent uppeal to the pupil’s knowl- 


edge and experience, 


success. 


Sentences are clearly constructed and con 
cise. One is never in doubt about the mean 
ing intended. 
orderly way. 
well within the age-group for which the book 
Is written. 
the text or in the glossary. 
Vatter: This book 
wealth of biology and each unit suggests 
opportunities for student activity, 
while the review and thought questions cer- 
tainly imply a definite knowledge of the 
mnaterial presented, Specitically In Unit SIX, 
we find the question “What evidence is there 
that even one-celled animal may learn 
from experience ?” As an activity the stu- 


Ideas are developed Ina very 


The choice of words appears 
Technical words are detined in 


Nuh ject eontams a 


dent may observe the defense mechanism ot 
the paramecium by adding blue fountain pen 
ink to the eulture. To understand both otf 
these problems, one must have a oon al concep 
tion of the cell as a living structure. 

Social imphicatic ls have never been lost 
sight of. On page 45 we find castor oil, 
digitalis and camphor obtained from useful 
plants but that marijuana, morphine and 


| 
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nicotine also are plant produets that may 
nake us sick. These teach one what to pre- 
serve and on the other hand what to cheek. 
The tactual material used is accurate but in 
proofreading several errors went by un- 
noticed. On page 338, Pickiwill, G. B., 
should be Pickwell, and on page 554, Schrein- 
feld, Amram, should be Scheinfeld. 

There is so much that might be included in 

a Biology text that many parts must be omit- 
ted but I should like to see some first aid 
included. The correlations of textual mate- 
rial are most evident throughout the book. 
This is one of the outstanding virtues of the 
book. First the biological facts are pre- 
sented, then these are followed by the prae- 
tical applications. 
There is little 
evidence of a conscious artistic typography. 
The organization of material is that of most 
textbooks these days, based on funetion with 
applications throughout the living world, in- 
cluding man. The material is very simply 
presented, making the text suitable for use 
for the less able pupil. It is not based on 
any particular environmental factors, which 
tnikes its use practical anywhere. The cor- 
relation with other subjects is very good and 
this feature is worth nothing in these days 
when all teachers are seeking to make eduea- 
tion an integrated part of the child's life. 
The vocabulary is simple and adjusted to the 
capacities of the average pupil. The disad- 
vantages of the book are the lack of material 
calling tor the use of seientifie methods of 
The suggested reading lists ap- 
each unit might offer some answer 
to this difficulty, but the average school child 
the time for, nor will he do, a great 
deal of supplementary reading. 

/ Carving TCISES and Teacher's Helps: 
Titles of 200 laboratory exercises are given 
in the appendix. But no plans for the exer- 
included. The text is organized 
around nine major units with two to five sub- 
divisions under each unit. A list of review 
and thought questions and suggested activi- 
neluded at the end of each sub-divi- 


Psychological Soundness: 


thinking. 
nded to 


has not 


cises are 


lies Is 

One tinds no testine devices included and 

references for pupil and teachers are in- 

cluded at the end of each unit. An eighteen- 

page pronouncing glossary of biological 

terms is a welcome feature ot this book, 

almost unique in biology texts. The index, 

consisting of 34 pages, Is very complete. The 

table of contents is brief, giving only the unit 

titles and headings of sub-divisions. 

ALAN A. Natruans, (Chairman) New York 

ANNE L. California 

IRENE Kersretrer, New Jersey 

T. R. Stemen, Oklahoma 

B. Myers, New Jersey 
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ANDERSON, ARTHUR L. Introductory Animal 
Husbandry. Maemillan, New York. x + 777 
pp. illus. 1943. $4.00. 

This book is intended for beginning stu- 
dents on the college level, but it is so well 
outlined with paragraph breaks and subhead- 
ings, so fully illustrated and so clearly writ- 
ten that it can be read with profit by the 
more interested high school students also. 
At the same time it is comprehensive enough 
to be a valuable reference work for the gen- 
eral agriculture teacher or the biology teacher 
who likes to make frequent applications to 
agriculture. There are 45 chapters: an in- 
troductory chapter on livestock in agricul- 
ture, 19 on cattle (divided into two sections, 
A. Beef Cattle, and B. Dairy and Dual Pur- 
pose Cattle), 8S on swine, 8 on sheep and 9 
on horses and mules. There are more than 
300 figures, most of them photographie, and 
all of them far above average in quality. 
Dozens of tabular summaries, scattered 
throughout the book, greatly increase the 
amount of material per page. Some of these 
are especially interesting and valuable for 
student references, as for example, the one 
on the by-products of hog slaughter. This 
includes brushes, felting, rug pads, imsula- 
tion, razor strops, salves, cosmetics, candle 
stock, soap, ete., as well as the actual meat 
products. The classified list of references 
is comprehensive enough to fit in with the 
rest of the book. The 19-page index is or- 
evanized in detailed form, with many cross 
references. This, together with the form of 
organization of the body of the text, makes 
it unusually easy to locate any specific item. 

JoHN BREUKELMAN 


MANUALS 


Emig, W. Hl. Stain Technique. Science 
Press Printing Co., Laneaster, Pa., 75 pp. 
1941. $1.00. 

The chapter headings are as follows: Dyes 
First Used, Chemical and Physical Proper- 
Dyes, General Uses of Biological 
Stains, Staining with Contrast Dyes, Bio- 
logical Stains; the last named, including over 
50 of the total pages, is excellently organized, 
with synonyms and formulas in abundance. 
The type is easy to read; the spiral back 
allows the book to lie open at any page; the 
hinding is of tough black paper. The little 
book should prove highly valuable to anyone 
interested in microtechnique, amateur and 
professional alike. 


ties of 


Lazear, E. L. Anatomy of the Dogfish. 
Stanford University Press, Stanford Uni- 
versity, Calif., vit 113 pp. illus. 1943. 
$1.25. 

A descriptive manual, beginning with pre- 
liminary instructions and a discussion of the 
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basic plan of the body and then describing 
each system in detail. Considerable empha- 
sis on variations, development, and the lan 
guage of anatomy. The illustrations are very 
helpful in clearing some of the points ordi- 


narily most difficult for students, e.g., the 
region. The table of 
cranial nerves includes superficial origins, 


muscles of the gill 


functional 
foramens, somites, distributions and miscel 


ganglia, branches, components, 


laneous notes. There is no index. 


MOVIES AND SLIDEFILMS 


The teacher shortage, due to wartime con 
ditions and demands, brings one of the seri 
ous problems with which vocational and class 
To supple 
ment the existing training programs, there 


room edueation is face to face. 


has been produced, in cooperation with the 
Navy, a visualized course in the fundamental 
teaching. The Jam Handy 
Organization, 2900 E. Grand Boulevard, 
Detroit, Michigan, now a war film production 
ageney, has undertaken to distribute the films 


techniques ot 


to interested schools. 


Some of the films are having widespread 
use in the Armed Services as a means of pre 
paring instructors most effectually and most 
thoroughly to convey their learning and in 
formation to others. The program is sup 
plementary to other accepted mediums Colm 
monly used In our teachers colleges. 

The series ¢o1 iprises a sound motion ple 
ture, Tips for Teachers, about 19 minutes in 
length, supplementary to nine slidefilms, each 
These slidetilms 
may be used without the dises, in the latter 


with a sound-on-dise record. 


cuse providing the basis for instructor dis 
Another 


motion 


eussion and ¢lass participation. 


supplementary eature Is a sound 
picture, Giving a Shop Demonstration, the 
purpose of which is to help luprove teaching 


+ 


echnique in the school workshop. In many 
instances these subjects are beine used as 
“refresher” material, in others as a speedup 
method of giving the embryo teacher a gen 
eral understanding of 
and workshop techniques. 

An outline of the contents of this series 


will give a good idea of the character and 


approy ed ¢lassroom 


purpose of the material: 
THE TEACHER; Personal characteristics, ap 
pearance, bearing, habits, 
attitude—45 pictures. 

SOME PRINCIPALS OF TEACHING: 


gestures, speech, 


seven sug 
vestions on how the teacher can shorten the 
learning process pictures. 

I WANT TO LEARN: How course information 
Is grooved pictures, 

value of 
planned lessons in motivation, student par 
and assignment—47 pictures. 


THE LESSON PLAN: Place and 


ticipation 
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MAKE YOUR CHALK TALK: Talking to the eye 
of the student with chalk, notes on blaek- 
board drawing, and free hand sketchine—68 
pictures. 

TEACHING A VOCATION: Learning through do 
ing, and basie safety precautions—the “carry 
19 pictures. 
SHOP TEACHING: Formal preparation of shop 
lessons, and how to demonstrate—35 pictures, 
DESIGNING EXAMINATIONS—PART 1: Value of 
eXaminations, and a discussion of the essay 


over 


tvpe 35 pictures. 

DESIGNING EXAMINATIONS—PART 2: Continu 

ation of diseussion on examinations with em 

pictures, 
The motion picture, Tips For 

presents on the screen the “P’s”ot good teach 


phasis on objective type tests 


te he rs, 


ing, explains the place and value of the teach- 
er’s personality, dramatizes the Importance of 
preparation, gives examples of how the pres 
entation of material is best accomplished, and 
shows how the teacher can effectively use 
showmanship, etc., to help shorten the learn 
ing process. 

The substance of the motion pieture, Gi 
mg A Shop Demonstration, is to show how 
properly to assemble tools, materials and 
equipment, and how to conduct practice work 
by the class in the school shop. 

LYNE S. METCALFE, 
Fast 42nd Street, 


New York, 


NATURAL HISTORY 
LEADERSHIP TRAINING 


The State Teachers College, Indiana, Penn 
svivania, announces a pre 


eourse in out-door hiolowy, designed to meet 


the demand for nature eounsellors in summer 
camps, Vietory Garden directors, ete. It is 

three-credit COUPSE, Which may serve as an 
elective or contribute toward a major or minor 


Ith biologwieal scence, 
The following activities are included: 
l. Carine for a garden, 
2. Planning a nature program for a sum 
ner camp. 


3. Construction of a camp museum. 


4. Identification of the common plants and 
animals, 


5. At least one overnight trip. Bedding to 


be turnished hy the student. 

6. Planning of menus and preparation of 
food tor short field trips. 

Study ot problems of tood and shelter, 
using materials from the environment. 

Kor further information, address 


Registrar, State Teachers College, Indiana, 


Pa, 


x 
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PLANT GROWTH DUE TO 
HORMONES OR HORMONE- 
LIKE SUBSTANCES 

Hormones or similar substances are 
known to influence growth, either caus- 
ing it or inhibiting it. A knowledge of 
these aids to growth is of practical value 
to the plant grower as well as the 
botanist. 

In my work with Dr. C. D. LaRue at 
the University of Michigan Piologieal 
Station at 


Michigan, | used several methods to pro- 


Douglas Lake, Cheboygan, 


mote growth. Most of this work was on 

root or rhizoid growth although local 

applications caused curvature of stem 
or petiole as the side having the appli- 
cation grew more rapidly than the oppo- 
site side. 

Briefly the methods are: 

1. Application of 1% to 3% indole 3 acetic 
acid in lanolin or 1% to 30 indole butyrie 
avoid in lenolin to: 

a. Stems and petioles of tomato plants. 
Result: eurvature. 
hb. Stems and cotyledons of castor bean, 
W onder 


tomato and balsam. 


Kentucky bean, sunflower, 
Result: adventitious roots. 
Mosses. 
Result: rhizoid growth. 

2. Wounding of herbaceous plants causing 
wound hormones which produeed roots. 
Wounding was produced by sleing length- 
wise with a razor blade. 

Coleus 


n. Leaves of Alumei sliced at 


petiole. Wounded part removed after 
two days. Part removed from controls 
also. 
Result: root growth. 
b. Stems of Mentha arvensis americana, 
Lusimachia nummularis and Sedum 
purpurenm, 
Result: root growth. 
¢. Mosses. 
Result: rhizoid growth. 
\ pplication, on woody euttings, ot pliant 
extracts trom plants possessing consider- 


able regenerative powers. 
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a. Cuttings of willow and poplar in ex- 
tract of Radicula aquatica for two days 
and then in water. 

Result: more rapid rate of root growth. 
Commercial products are now sold 
which stimulate root formation giving a 
higher percentage of success in plant 
propagation. 

This experimental field of 
erowth is well worth the attention of 


plant 
the botanists. In actual work or for a 
fuller knowledge of what leading botan- 
ists have done, the following references 
will be helpful. 


LaRur, C. D., The Effects of Wounding and 
Wound Hormones on Root Formations, 
Proc. Nat. Acad, Sci., Vol. 27, No. 8, pp. 
388-392. 1941. 

LARug, C. D., Papers Mich. Acad. Sci. Arts and 
Let., Vol. 22, pp. 123-139. 1936. 

LARvE, C. 


hormones, and of growth hormones on 


D., The effect of wounding, of wound 


rhizoid formation in mosses and liverworts, 
The Bryologist, Vol. 45, pp. 35-39. 1942. 
BonNER, J., Plant Tissue Cultures from a Hor- 
mone Point of View, Nat. Acad. Sci., pp. 
426. 1936. 
C., and WENT, F. W., Rootings of 
Cuttings and Indole Acetic Acid and Vita- 


WARNER, 


min B., Plant Culture Publishing Co., Pasa- 
dena, California, pp. 1-12. 1939. 

MITCHELL, J. W., Plant Growth Regulators, 
U. S. Dept. Agric. Bureau of Plant In- 
dustry Mise. Bulletin No. 495. 


JEANNETTE DUER SHERIDAN, 
1743 North Meade Avenue, 


Chicago, Illinois 


THE COMMITTEE on loeal and state organi- 
zations is anxious to hear from each and 
every listed affiliate. The work of this com- 
mittee will be constructive in proportion to 
the information they receive from the local 
organizations. The chairman is Prevo L. 
Wuitaker, University High School, Bloom- 
ington, Indiana. We writes that the eom- 
mittee is working on a data sheet, to be sent 
to each local, on which reports may be sent 
in with a minimum of time and labor. 


NEXT MONTH: the fourth unit in the Con- 
servation series, another garden article, a list 
of garden books, election results, index to 
Volume VI, ete. Send in your renewal now 
for Volume Seven, 
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Continued from page 147) 

may also be tried to supplement the 
treatment with other chemicals. In gen- 
eral Vitamin B is used for vigorous 
erowth, especially on house plants. 
Ordinary Vitamin B complex tablets 
such as are sold for human consumption, 
if dissolved and used in watering house 
plants, particularly philodendrons and 
ivies, will give excellent results. <A 
tablet may occasionally be placed in a 
five-gallon aquarium. very” small 
quantity of commercial yeast will also 
stimulate the growth of aquarium 
plants, although the unicellular green 
algae may profit too thoroughly. 

Sometimes plant experimenters think 
that growth-promoting substances will 
replace proper light, temperature, and 
soil, but they will not, any more than 
vitamin tablets will replace beefsteak 
and onions on the dinner tables of 
humans. However, given all the proper 
conditions possible, there is every reason 
to believe that good results should follow 
from the use of growth stimulants. 

Plant chemicals are not labor-saving 
devices, nor are they panaceas for horti- 
cultural ills. One must understand 
them very well before rushing into 


attempts to apply them practically on 


a large sea 


BIOLOGY NOTES 


“A WATERPROOF CIGARETTE paper that sheds 
water has been developed by Stephano 


e 


Brothers. The treated paper Is tasteless and 
odorless and able to withstand any élimatie 
condition. At present the entire production 
is reserved for service men and women.” 
Pathfinder. 


BRAZILIAN COFFEE. Coffee exports dropped 
heavily last year due to submarine warfare 
off the shores of Brazil, Merehant Marine 
losses, and withdrawal of North Ameriean 
vessels from the South American line. How 
ever, Ssatistactory prices received for the cot 
fee exported compensated for it according to 


official announcement. 
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NOISE KILLER, “When Joshua fought the 
battle of Jeriecho and the walls otf the city 
came tumbling down, the laws of vibration 
were in full swing. Vibration is one of the 
most destructive forees to be reckoned with, 
The field of aviation is no exception. Plane 
struetures and flyers are victims of it. Until 
recently the only known effective vibration 
dampener for airplanes was mica, a strategie 
material obtained largely from India. Faced 
with a complete shut-off of this Import, sclen- 
tists began extensive studies to find a substi- 
tute. The U. S. Rubber Co. recently an 
nounced the discovery of a new insulation 
compound, called Vibeston., Made from as 
bestos and other non-strategic materials, 
Vibeston is 50° lighter than mica, which 
makes possible the insulation of larger areas 
of planes without increasing the weight. 
Aside trom prolonging the lite of the equip- 
ment by the vibration, i also pro- 
tects the flyer’s ears.’ —Pathtinder. 

PAPER LICENSE PLATES. “New white rags 
converted into paper or cardboard may be- 
eome the leense plates for Ameriea’s autos, 
In a grueling test covering 30,000 miles ot 
auto travel through eleven western states, 
experimental cardboard plates eame through 


undamaged.” 


No MORE GUINEA PIGS. Two laboratory 
technicians, Mrs. Lois Gallaher and Pauline 
Kurachi, from Colorado State Hospital have 
found a way to substitute hen’s eggs for the 
traditional guinea pig as the testing medium 
for research in tubereulosis and other infee 


tious diseases.—Pathtinder. 


WareLers. April is the month of the 
warblers. Over 40 species of them visit the 
United States; according to ¢ hapuian, “they 
are at onee the delight and despair of field 
students. To the uninitiated, their existence 
Is unknown, and when search reveals the be 
fore unsuspected fact that our woods are 
thronged with birds as exquisitely colored as 
the daintiest tropical forms, we feel as though 
Is, 


new world were opened to 


FreLD’Ss GOLDEN. The Mammoth Field 
Museum ot Chieago is 50 vears old. In 1894 
the name of the museum was changed trom 
Columbian Museum of Chieago to its present 
name. It was to recognize the benetactions 
of Marshall Field, the department store ex- 
ecutive. Upon the death of Mr. Field, the 
museum was given $8 000,000 with the stipn- 
lation that half the sum be used to ereet a 
new building. 

Submitted by 
Biology Teachers Club of 


Southwestern Pr nnsulvania 
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KODACHROME LANTERN SLIDES 


of biology and physiology, including animal 
and plant histology, bacteriology and para- 
sitology. Pre-nurse training and pre-medi- 


cal and pre-dental subjects a_ specialty. W e now have large stocks of 


Thousands in use from coast to coast. More Insect Mounting Pins of depend- 
than fifteen hundred C.B.S. master slides 
available for duplication, alse, Holt and able quality. These pins are 
Ingles extensive collections of Calif. plant 

and animal Kodachromes. Lists and prices made to our specifications in an 


on request. 


English factory; they have 
CALIFORNIA BIOLOGICAL SERVICE needle points, fast heads and are 


1612 W. Glenoaks Blvd., Glendale-1, Calif. 


double-enameled to resist rust. 


Samples will be sent upon re- 
quest. 
Sizes 00, 0, 1, 2, 3, 4, 5, 6 and 


= 7 are available. 


BIOLOGY SLIDEFILMS Per hundred (one size) $0.75 
'| Eight rolls comprising 288 detailed drawings and de- 
| si riptions of all important invertebrate and vertebrate Per thousand ........ $7.00 
i} animals on 35 MM SLIDEFILMS project to full 
screen size 
! Slidefilms in all High School sciences. 

Visual Sciences—264C, S$ orn, N. Y. i 

General Biological Supply House, Inc., 


761-763 East 69th Place 
Chicago 37, Illinois 


Your Biological News 


You would not go to the library to read the daily newspaper—probably 
you have it delivered at your home to be read at your leisure. Why, then, 
depend upon your library for your biological news? 


Biological Abstracts is news nowadays. Abstracts of all the important 
biological literature are being published promptly—in many cases before the 
original articles are available in this country. Only by having your own 
copy of Biological Abstracts to read regularly can you be sure that you are 
missing none of the literature of particular interest to you. An abstract of 
one article alone, which you otherwise would not have seen, might far more 
than compensate you for the subseription price. 

Biological Abstracts is published in seven low priced sections, as well as 
the complete edition, so that the biological literature may be available to all 
individual biologists. Section A, which includes General Biology, Biog- 
raphy-History, Bibliography, Evolution, Cytology, Genetics, Biometry and 
Ecology, is only $4 per volume (Foreign, $4.50). Ask for a sample copy. 


BIOLOGICAL ABSTRACTS 
University of Pennsylvania 
Philadelphia, Pa. 


Please mention THe AMERICAN BIoLoGy TEACHER when answering advertisements 
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One of the CurtisseWricht Airplane Division classrooms for training U.S. Army ground crews, 


Visual Training dons olive drab 


How to take a fighting plane apart 
and put it together again—how to 
“keep ‘em flying’’—how to combat 
enemy tactics—how to win this war 
quickly—is the problem! 

Speed in imparting a clear under- 
standing to millions of fighting men— 
millions of civilian defense workers— 
is attained best by projection methods. 
Dramatically, they magnify and pro- 
ject charts, drawings, photographs and 
detailed close-ups. The student can re- 


tain the graphic picture better than the 


words of the instructor. Seeing becomes 
knowing how. Knowing how is the 
answer! 


Spencer LENS COMPANY 
BUFFALO, NEW YORK 


SCIENTIFIC INSTRUMENT DIVISION OF 
AMERICAN OPTICAL COMPANY 


\ 


